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Conditioned  Heart  Rate  as  a Function  of  Anxiety  and  CS-UCS  Interval 
W.  R.  McAllister,  I.  E.  Far her,  and  J.  E,  Taylor 

A number  of  studies  (2,  3,  Lt,  5,  6.  lit,  15)  have  indicated  that 
changes  in  heart  rate  can  he  acouired  and  extinguished,  in  the  manner 
of  other  conditioned  responses#  The  present  study  represents  a further 
investigation  of  the  conditioned  human  heart  rate,  in  relation  to  two 
variables  that  have  been  shown  to  influence  level  of  performance  of 
other  conditioned  responses:  manifest  anxiety  (8,  9,  10);  and  length 

of  the  0S-UC5  interval  (1,  7,  12,  13). 

Method 

Apparatus « 3s  were  run  in  a 6x10  ft.  seni-scund proof  room  having 
a constant  illumination  of  0.15  apparent  ft.  candles.  They  were  seated 
in  an  adjustable  dental  chair  facing  a circular  nilk-glass  disk  2 3 /it  in. 
in  diameter,  located  slightly  above  eye  .level,  92  in.  in  front  of  S. 

The  CS,  whose  duration  was  respectively  either  500  or  5>000  msec,  for  dif- 
ferent groups,  consisted  of  an  increase  in  the  brightness  of  this  disk 
from  0.085  to  lit. 56  apparent  ft.  candles.  The  UCS  was  an  electric  shock 
provided  by  the  discharge  of  a four-mic-rofarad  condenser,  administered 
during  the  last  50  msec,  of  the  C3  to  the  tips  of  the  index  and  middle 
fingers  of  S's  left  hand  by  means  of  small  silver  electrodes. 

Heart  beat  was  recorded  electrically  by  means  of  curved  EKG  elec- 
trodes fastened  to  the  palmar  side  cf  each  of  S's  wrists,  and  connected 
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to  an  amplifier  system  which  transmitted  the  strengthened  signal  to  a 
brush  BL  902  pen  recorder  and  polygraph.  E was  located  in  a second 
room  containing  the  recording  apparatus  and  stimulus  controls. 

Subjects.  Ss  were  133  students  from  an  introductory  course  in 
psychology.  Of  these,  65  constituted  a high  anxiety  (HA)  group,  having 
obtained  scores  within  the  upper  20^  of  scores  of  a standardization  pop- 
ulation on  the  Taylor  /nxiety  Scale  (11) s The  remaining  68  Ss  were  de- 
signated the  low  anxiety  (LA)  group,  having  obtained  scores  within  the 
lower  2G,»  of  the  Taylor  Scale.  The  CS-UCS  interval  of  500  msec,  was 
used  for  34  HA  and  for  35  LA  Ss . The  remaining  Ss,  31  HA  end  33  LA, 
were  conditioned  at  the  5000  msec.  CS-UCS  interval. 

Procedure.  Before  the  beginning  of  the  experiment,  the  level  of 
shock  to  be  used  for  each  S was  determined  by  giving  a series  of  shocks, 
starting  at  20  v.  and  increasing  in  10  v.  steps,  until  it  was  reported 
that  the  shock  was  "definitely  unpleasant  but  not  painful,"  The  shock 
was  maintained  at  that  level  during  the  entire  experiment .1  Level  of 
shuck  was  not  increased  beyond  110  v.  for  any  S,  The  range  of  shock 
utilized  for  all  Ss  was  from  20  v.  to  110  v.  Mean  voltages  for  the 
four  groups  during  the  experiment  were:  500-HA,  52.9;  500-LA,  52,6; 

5000-ha,  49. i>  5000-la,  54.1. 

Following  the  voltage  adjustment,  each  S was  given  ten  preliminary 

- j^eliininar?/  investigation  indicated  that  the  effect  upon  heart 
rate  of  increasing  shock  intensity  as  the  experiment  progressed  did  not 
differ  from  that  of  maintaining  shock  ci  constant  level  throughout. 


3 


pre-conditioning  trials  in  which  either  the  OS  (light)  or  UCS  (shock) 
was  presented  alone  in  a predetermined  order  (LSSLLSLSSL)*  A 
we  ale  buzzer  was  sounded  prior  to  the  presentation  of  any  stimulus,  as  a 
ready  signal,  indicating  that  S was  to  fixate  the  disk.  For  the  $00  nsec, 
GS-UCS  group,  the  ready  signal  was  given  irregularly  6.5,  7.5>  or  8.5  Bee, 
before  the  onset  of  the  CS.  The  intervals  for  the  5000  msec,  C3-UCS 
group  were  given  irregularly  2,  3,  or  it  sec*  before  the  CS,  This  proce- 
dure, which  was  followed  throughout  the  remainder  of  the  experiment,  in- 
sured a comparable  mean  interval  betvreen  the  ready  signal  and  UCS  for 
both  the  500  and  5000  nsec,  groups. 

Forty  conditioning  trials  were  then  given.  Since  the  CS-UCS  inter- 
val for  the  500  msec,  condition  was  too  short  to  permit  measurement  of 
a conditioned  response  prior  to  the  onset  of  the  UCS,  the  UCS  was  omitted 
on  eitht  of  these  trials.  The  eight  test  trials  were  administered  to 
each  S according  to  one  of  three  schedules,  each  of  which  involved  the 
presentation  of  succeeding  test  trials  in  an  irregular  fashion,  following 
blocks  of  k,  5,  or  6 actual  conditioning  trials. 

The  inter-trial  interval  varied  fretn  25  to  35  sec.,  with  an  average 
of  30  sec.  After  every  sixth  trial  the  inter-trial  interval  was  length- 
ened to  55-65  see.,  Ydth  an  average  of  60  sec.,  to  permit  S to  change 
his  position  if  he  wished, 

Following  the  conditioning  series,  ten  extinction  trials  were  given, 
in  which  only  the  CS  was  presented. 

Response  measures e S's  heartbeat  w as  recorded  for  several  seconds 
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before  and  following  each  presentation  of  the  CS,  long  enough  to  obtain 
a record  of  at  least  five  pulses  (four  cycles)  both  before  and  after  the 
onset  of  the  CS.  Since  a constrnt  speed  polygraph  res  used,  the  distance 
(in  mm.)  between  heart  beats  could  be  converted  into  beats  per  min.  The 
effect  of  the  CS  on  a given  trial  was  measured  by  subtracting  the  heart 
rate,  in  beats  per  min.,  during  the  four  cycles  immediately  preceding  the 
onset  of  tho  03  (Pre-CS)  from  the  rate  during  the  four  cycles  immediately 
following  the  CS  onset  (Post-GS).^  Thus,  a positive  Post-CS  minus  Pre-CS 
score  would  indicate  an  accelerating  effect  of  CS  on  heart  rate  and  a 
negative  score  a decelerating  effect. 

On  an  occasional  trial,  the  polygraph  records  were  not  readable, 
usually  because  of  the  recording  of  action  potentials  resulting  from  S_'s 
movements.  In  processing  tho  data,  when  a noasuro  could  not  be  secured, 
an  estimated  value  was  obtained  by  averaging  the  immediately  preceding 
and  immediately  succeeding  measures. 

Results  and  Discussion 

Initial  response  to  UCS.  In  order  to  evaluate  the  effect  of  the 
UCS,  the  Pre-UCS  heart  rate  was  subtracted  from  the  Post-UCS  heart  rate. 

2 The  term  "Post-CS,"  it  should  be  noted,  has  somewhat  different 
meanings  when  applied  to  the  500  msec,  and  to  the  5000  msec,  conditions. 
In  the  5000  msec.  3S  groups,  the  CS  was  usually  on  during  the  entire  four 
cycle  period  following  CS  onset,  whereas  in  the  5 00  msec.  CS  groups,  it 
was  on  for  only  a fraction  of  the  period,  or  not  at  all,  during  the  four 
cycles  following  CS  onset. 
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Since  tills  effect  v:as  confounded  with  that  of  the  CS  during  the  condition- 
ing series,  it  was  analyzed  for  only  the  second  trial  of  the  preliminary 
scries,  the  first  occasion  on  which  shock  alone  ms  presented.  In  this 
single  instance  heart  rate  was  computed  for  only  two  cycles  before  and 
after  the  U , in  order  to  determine  the  effect  of  the  UCS  at  a point 
relatively  close  to  the  time  of  its  offset,  in  accordance  with  a sugges- 
tion by  Zcaraan  and  Wegner  (15).  The  resulting  scores  for  the  four  groups 
of  Ss  aro  presented  in  Table  1.  They  cle.rly  indicate  that  shock  produced 
a marked  acceleration  in  heart  rate  in  all  groups,  a result  consistent 
with  previous  findings  (15) , Level  of  anxiety  was  net  related  to  the 
magnitude  of  acceleration.  However,  the  combined.  500'msec.  group^^(M  ■ 
9.66,  SD  » 8.33)  showed  reliably  greater  acceleration  than  the  combined 
5000  msec,  groups  (II  » U.35>  SD  = 6,89),  the  difference  yielding  r.  t- value 
of  3»99,  £ <.001. 

Initial  Response  to  CS.  The  effect  of  CS  alone  is  sham  iri  Table'  2 
which  gives  the  ?ost-CS  minus  Prc-CS  scores  for  the  four  groups  of  Ss  on 
the  first  trial  of  the  preliminary  series,  when  only  the  light  was  pre- 
sented. Those  data  indicate  that  the  initial  effect  of  the  5000  msec. 

Co  was  a retardation  of  heart  rate,  ’whereas  the  500  msoc.  CS  had  no  reli- 
able effect.  As  in  the  case  of  the  response  to  the  UCS,  no  differences 
were  found  between  anxiety  levels.  ’.Then  anxiety  levels  within  the  two 
CS-UCS  conditions  were  combined,  the  5000  msec,  group  (M  - -2.92,  SD  * 
5.28)  s hoi  rad  significantly  greater  deceleration  in  heart  rate  than  did 
the  $00  msec,  grou^  (M  ■»  -0.23,  SD  B 5*28),  with  t = 2.92,  £ < .01. 

The  explanation  of  the  difference  between  the  two  CS  conditions  can 
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Table  1 

Effect  of  UCS  on  Heart  Hate  (Post-UCS  minus  Pro-UCS  rate) 
On  First  Preliminary  Trial  Involving  UCS  Only 


Group 

N 
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£ 

500-HA 

3k 

! 8.71* 
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<.001 

500-LA 
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£ OOO-HA 

1 
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i 
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| 
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Table  2 

Effect  of  CS  on  Heart  Rate  (Post-CS  minus  Pre-CS  rate) 
On  First  Preliminary  Trial  Involving  CS  Only 


Group 

N 

!! 

SD 

t 

£ 

500-KA 

3k 

i -0.22 

5.13 

0.21* 

'..90 

500-LA 

35 

i 

1 -0.21* 

5.U3 

0.25 

...  .90 

5000-HA 

31 

| -3.68 

| 

5.13 

3.91 

1 

.001 

5000-la 

33 

1 -2.21 

5.31 

2.35 

<.05 

I 
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only  bo  surmised.  Since  there  is  evidence  (14,  15)  that  auditory  stimu- 
lation may  depress  heart  rate,  it  is  possible  that  the  initial  retarda- 
tion in  rate  storm  by  the  5000  msoc.  groups  is  attributable  to  the  occur- 
rence of  the  buzzer  (ready  signal)  2-k  soc,  prior  to  the  onsot  of  the 
light.  In  the  500  msec,  groups,  the  ready  signal  precedod  the  CS  by  a 
longer  interval,  6. 5-8. 5 sec.  The  differential  offoct  of  the  UCS  upon 
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in  soma  way,  to  the  differential  effect  of  the  first  CS  trial  on  these 
groups,  since  the  conditions  undor  which  the  UCS  was  presented  were  ident- 
ical* 


Changes  in  Response  to  CS*  Performance  curves  relating  effect  of 
CS  to  practico  during  tho  preliminary  series  (CS  only),  during  condition- 
ing, and  during  extinction  are  presented  in  Fig.  1,  These  curves  wero 
constructed  by  averaging  the  medians  of  each  trial  within  overlapping 
blocks  of  three  trials*  Thus,  the  mean  of  the  medians  was  calculated  for 
trials  1,  U,  5>  for  trials  u,  5»  7,  and  for  trials  5>  7,  10  of  the  pre- 
liminary scries,  during  which  CS  alone  was  presented.  It  may  be  seen 
from  those  data  that,  in  the  500  msec,  groups,  tho  initial  acceleration 
duo  to  presentation  of  the  CS  was  further  increased,  and  that  in  tho 
5000  msec,  groups,  the  initial  decoloration  was  further  increased*  during 
the  preliminary  trials. 

Table  3 presents  tho  mean  of  tho  moans  for  trials  1 and  1+  and  for 
trials  5,  7,  and  10  of  the  preliminary  scries.  It  indicates  also  tho 
significance  of  the  deviation  of  each  mean  from  zero  (i.o.,  no  effect  of 
CS  on  he art  rate),  as  well  as  the  significance  of  the  difference  between 
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Pig.  1.  Change  in  heart  rate  due  to  presentation  of  CS  during  prelim- 
inary trials  (CS  only),  conditioning,  and  extinction. 
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Table  3 


Effect  of  CS  on  Heart  Rato  (Post-CS  minus  Pre-CS  rate) 

t 

on  Trials  1 and  ij  vs.  Trials  5,  7>  and  10  of  Preliminary  Series 
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the  scores  on  the  first  two  trials  vs,  the  last  three  trials  for  tho  four 
groups.  Those  results  indie at o that  tho  acceleration  of  heart  rate  by 
CS  in  tho  500  msec,  group  was  maintained  throughout  the  preliminary  trials; 
however,  the  changes  in  amount  of  acccloration  as  a function  of  practice 
were  not  significant,  Similarly,  the  deceleration  due  to  presentation 
of  CS  was  maintained  in  the  5000  msec,  groups,  no  significant  changes  in 
effect  Of  CS  duT  in  g tlu  jcc  trials  being  evidenced. 

Response  to  CS  during  conditioning.  Reference  to  Fig.  1 indicates 
that  in  the  500  msec,  grou- s,  there  occurred  a large  drop  in  heart  rate 
between  the  last  preliminary  trials  and  the  early  conditioning  trials. 
(^Conditioning  trials'*  refers  to  the  test  trials  during  conditioning. 

It  vrill  be  recalled  that  an  average  of  five  actual  conditioning  trials, 
i.  e.,  CS-UCS  pairings,  occurred  between  test  trials,  i.o.,  presentation 
of  CS  alone,  during  the  conditioning  scries).  In  both  tho  hi^h  and  low 
anxious  groups,  the  change  involved  a shift  from  acceleration  to  decolor- 
ation, A comparison  of  the  means  (of  the  means)  for  the  last  three  trials 
of  the  preliminary  practice  aid  for  the  first  three  trials  of  condition- 
ing shows  that  this  drop  was  highly  significant,  t » 3.76,  r .001  for 
the  500-HA  group,  and  t ■ 7.11,  p <, 001  for  the  500-LA  group. 

Change  in  heart  rate  from  the  preliminary  to  the  early  conditioning 
■cnaie  was  net  so  marked  in  the  5000  msec,  groups.  In  both  HA  and  LA 


subgroups,  the  rate  was  mcc'ificd  in  the  direction  of  decreased  inhibition, 
but  ncith.r  change  was  significant,  t ™ 0.1*6,  p <,70  for  5000-HA,  and 
t = 1.53,  £ <.20  for  5000-LA, 

The  offect  of  CS-UCS  inter  veil  was  obviously  highly  significant  with 
respect  to  these  changes.  The  effect  of  anxiety  level  was  insignificant. 
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As  a result  of  those  general  effects,  the  responso  to  CS  in  all 
groups  during  tho  early  conditioning  (test)  trials  was  a retardation 
of  heart  rate.  The  effect  of  acquisition  training,  as  seen  in  Fig,  1, 
was  to  decrease  this  inhibitory  effect  of  the  CS  in  all  groups  except 
500-HA.  The  mean  of  the  moans  in  all  groups  for  the  first  three  and 
last  three  conditioning  trials  arc  presented  in  Table  lu  (It  should  be 
noted  that  ir.  both  Fig*  1 and  Table  U the  response  on  the  first  extinc- 
tion trial  was  included  in  the  computations  of  results  at  the  termina- 
tion of  conditioning). 

These  data  reveal  that  during  the  early  portion  of  conditioning, 
the  CS  rctardod  heart  rate  significantly  in  all  four  groups.  In  two 
groups,  300-LA  and  5 OOO-HA,  there  was  a significant  recovery  from  this 
deceleration  as  a result  of  conditioning.  In  the  ^OOO-LA  group,  the 
recovery  was  insignificant.  And  in  the  300-HA  group,  the  initial  inhib- 
itory effect  increased,  but  not  reliably.  There  appeared  to  be  no  con- 
sistent pattern  of  conditioned  modification  of  heart  rate  rolating  to 
anxiety  level.  Whan  the  tTO  3000  msec,  groups  were  combined,  however 
(M  « 1.U3,  SD  « h»39)t  their  decrease  in  amount  of  inhibitory  offset 
yielded  at  of  2.59,  £ C.02,  indicating  that,  at  the  5000  msec,  inter- 
val, conditioning  had  a consistent  and  reliable  offcct. 

It  is  of  interest  to  note  that  ir.'  throe  of  the  groups,  the  direction 
of  change  due  to  conditioning  was  tho  same  as  that  reported  by  Zoaman  and 
Tfegner  (15)  and  opposite  to  that  reported  by  Notterman,  Schoenfcld,  and 
Bersh  (5,  6).  On  tho  supposition  that  the  direction  of  effect  of  con- 
ditioning depends  upon  the  effect  of  the  UCS  at  the  time  of  its  termin- 
ation. (cf,  15),  and  the  further  sup- osition  that  this  direction  is  posi- 
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Tabic  li 

Effect  of  CS  on  Heart  Rate  (?ost-C3  minus  Prc-C3  rate) 


During  Conditioning  Trials 
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* First  extinction  trial 
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tivo  (accolerating)  at  tho  end  of  a very  brief  shook,  the  present  rosults 
accord  fairly  well  with  expectation*  It  should  be  noted,  however,  that 
at  the  end  of  conditioning,  the  CS  still  appeared  to  have  a slightly  de- 
pressive of feet  in  all  groups,  though  it  was  inconsequential  in  threo  of 
the  groups. 

Response  to  CS  during  extinction  i As  the  data  in  Fig*  1 indicate^ 
thorc  was  a tendency  in  all  grours,  when  the  extinction  series  was  begun 
(extinction  trials  2,  3,  and  u),  to  shift  in  the  direction  opposite  to 
that  evidenced  by  the  performance  curves  for  the  conditioning  triai30 
Thus,  the  500-LA  group  and  the  two  5000  msec,  groups,  all  of  which  had 
shown  doercasing  retardation  of  heart  rate  during  ccnditioning,  showed 
increased  inhibition  during  the  early  extinction  trials.  The  500-HA 
group,  which  showed  an  increasing  retardation  during  conditioning, 
showed  a substantial  diminution  of  this  inhibitory  effect  at  the  begin- 
ning of  extinction.  In  other  words,  the  initial  cffoct  of  extinction 
was  to  modify  the  hoart  rate  in  the  direction  shown  at  the  boginning 
of  conditioning* 

'when  the  mean  of  means  was  computed  for  the  last  three  conditioning 
(test)  trials  and  the  first  threo  extinction  trials,  the  dociinc  of  inhib- 
ition under  the  500-HA  condition  yielded  a t- value  of  2,21,  £ <^.05.  Under 
the  500-LA  condition,  the  increase  of  inhibition  yielded  a t of  2,h9,  p 
■^.02*  The  t»s  for  tho  increases  of  inhibition  in  the  5000-HA  and  5000- 
LA  groups  were  1.59,  £ <,-20,  end  0,27.  £ <.*80,  respectively.  IThen  the 
throe  groups  eh  owing  increased  retardation  wore  combined,  M » 1*08,  SD  • 
U.U6,  t = 2.U0,  £ <^.02.  Thus,  there  is  at  least  some  basis  for  concluding 
that  tho  shifts  at  the  beginning  of  extinction  were  in  the  direction  of 
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tho  kinds  of  response  to  CS  characteristic  of  the  oarly  conditiong  trials. 

Tho  picture  presented  in  Fig,  1 with  respect  to  tho  course  of  responses 
to  CS  during  extinction  bears  a rather  marked  resemblance  to  that  shown 
during  conditioning.  The  three  groups  (500-LA,  5000-HA,  and  5000-LA) 
whose  deceleration  decreased  during  conditioning  tended  to  show  a decline 
in  deceleration  during  extinction  also,  Tho  500-HA  group,  whose  responso 
to  CS  during  conditioning  showed  the  least  change  (see  Table  U)  evidenced 
no  consistent  changes  during  extinction.  The  two  groups,  500-LA  and 
5000«KA,  that  showed  the  most  significant  changes  during  conditioning 
appeared  to  show  the  greatest  changes  during  extinction  al3o, 

A similar  picture  is  presented  by  a comparison  of  the  means  of  means 
xwi  C ■ ■ _T  ps/*  uxuu  wx  l»he  x.  rctinotion  series  (trials  2,  3,  and  U)  with 

these  for  the  terminal  portion  of  the  extinction  series  (trials  o,  9,  and 
10),  These  data  arc  given  xn  Table  5*  They  show'  that  the  only  signifi-  •' 
cant  c Iiang c occurring  during  extinction  was  that  in  the  500-1/-  group, 
which  also  shaved  the  most  significant  change  during  conditioning. 

At  the  end  of  the  extinction  series  the  effect  of  the  CS  was  gener- 
ally dccclcrativc  in  all  groups,  but  significantly  so  in  only  one,  5000- 
LA.  Tho  response  to  CS  at  the  end  of  the  extinction  series  was  net  reli- 
ably different  from  that  at  the  end  of  the  conditioning  scries,  except 
in  the  500-HA  Ss,  who  showed  a decrease  in  inhibitory  effect  that  was 
significant  at  p ^ ,05» 

The  explanation  of  tho  resemblance  between  the  performance  curves 
during  the  conditioning  and  extinction  series  can  only  be  guessed  at. 

Taken  in  conjunction  with  the  changes  in  response  between  the  last  part 
Oi’  the  conditioning  series  and  the  early  part  of  the  extinction  series. 
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Table  5 

Hffcct  of  Co  on  Heart  Rate  (Post-C5  minus  Pro-CS  rate) 
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such  results  mifht  be  explained  cn  the  supposition  that  extinction  had 
an  immediate  but  temporary  effect  upon  the  heart  rate  itealf,  but  not 
upon  the  fear  generated  by  the  CS.  This  persisting  fear  might  then  have 
produced  a subsequent  change  in  heart  rate  with  successive  "extinction” 
trials  of  the  sort  it  produced  Curing  conditioning.  An  alternative  ex- 
planation might  be  that  the  occurrence  of  a few  successive  nonreinf or ce- 
ments reduced  fear  early  in  the  extinction  series.  But  since  a nonroin- 
forcement  had  always  been  followed,  in  the  conditionir g series,  by 
occurrence  of  shock  on  a succeeding  trial,  expectancy  of  shock  (fear) 
may  have  increased  again  as  extinction  trials  progressed,  simply  because 
S was  kept  in  the  experimental  ai  hiation. 

Comparison  with  previous  findings.  The  present  findings  appear  to 
indicate  some  sort  of  interaction  between  anxiety  level  and  CS-UCS  inter- 
val, in  respect  to  heart-rate  conditioning.  No  clear-cut  main  effects  of 
these  variables  appeared,  however,  and  the  general  trends  were  not  in 
accord  with  any  of  those  found  in  previous  studies.  Thus,  Zeaman  and  Weg- 
ner (15)  reported  a conditioned  acceleration  of  heart-rate  when  using  a 
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consistent  dccclcrative  effect.  On  the  other  hand,  though  Nottcrman 
et  al.  (£,  6)  report  a dccclcrative  effect,  they  found  that  the  degree 
of  deceleration  increased  during  conditioning.  In  the  present  study 
the  amount  of  deceleration  tended  generally  to  decrease  during  condi- 
tioning. 

It  does  not  seem  fruitful  to  speculate  concerning  possible  causes 
of  the  differences  between  the  results  of  the  present  study  and  those 
of  previous  studios,  because  of  the  many  differences  in  procedure.  For 
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instance,  by  contrast  with  the  studies  by  Notterman  ct  al.,  the  present 
study  involved  delayed  rather  than  trace  conditioning,  a much  briefer 
UCS,  preliminary  trials  involving  UCS  alone,  a smaller  number  of  pre- 
liminary trials  using  CS  only,  a ready  signal,  a light  ratner  than  tone 
as  CS,  and  a considerably  shorter  inter-trial  interval*  Comparisons 
between  the  present  study  and  that  by  Zeaman  and  Wegner  arc  madd  -dif- 
ficult because  of  similar  methodological  differences,  and  also  because 
of  differences  in  computational  procedures. 

Certain  aspects  of  the  present  results  sugrest  that  the  human  heart 
rate  is  conditionablc*  The  direction  and  decree  of  the  conditioning 
effects,  and  the  specific  factors  influencing  them,  arc  far  from  clear, 
hov/ovor.  In  general,  the  present  study  cannot  be  considered  as  strongly 
confirming  the  generality  of  the  findings  of  previous  investigators  of 
human  heart  rate  conditioning. 


Summary 

An  attempt  was  made  to  condition  the  heart  rate  of  65  high  anxiety 
Ss  and  66  low  anxiety  Ss,  using  a delayed  conditioning  procedure,  vdth 
shock  as  the  UCS  and  a light  as  the  CS.  For  approximately  half  of  the 
Ss  in  each  grou  , the  duration  of  the  CS  was  500  msec.;  for  the  other 
half,  the  duration  of  the  CS  was  5000  nsec. 

Presentation  of  the  DOS  alone  during  preliminary  trials  appeared  to 
accelerate  heart  rate  in  all  groups.  Presentation  of  the  CS  alone  during 
preliminary  trials  resulted  in  a slight  and  insignificant  acceleration 
of  heart  rate  in  the  500  msec,  groups,  but  a significant  deceleration  in 
the  5000  msec,  groups.  During  early  conditioning  trials,  the  CS  produced 
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a significant  deceleration  of  hoart  rate  in  all  groups.  After  1*0  condi- 
tioning trials  (32  actual  conditioning  trials  and  eight  test  trials),  the 
magnitude  of  this  inhibitory  effect  had  decreased  in  throe  of  the  groups, 
the  exception  being  the  500  msec,  high  anxiety  group.  Far ly  in  extinction, 
all  groups  showed  a modification  of  heart  rate  in  the  direction  character- 
istic of  response  to  CS  at  the  beginning  of  conditioning.  Curves  of  per- 
formance during  ten  extinction  trials  tended  to  resemble  those  obtained 
for  the  conditioning  series. 

Although  the  results  gave  some  suggestion  that  conditioning  occurred, 
they  were  not  related  in  any  clear  way  to  cither  level  of  anxiety  or  CS- 
UCS  interval.  Nor  were  the  results  in  general  similar  to  those  reported 
by  previous  investigators.  Consequently,  the  present  study  docs  not 
strongly  confirm  the  generality  of  previous  findings  with  rospoct  to  the 
conditioning  of  the  human  heart  rate. 
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NOTICE:  WHEN  GOVERNMENT  OR  OTHER  DRAWINGS,  SPECIFICATIONS  OR  OTHER  DATA 
ARE  USED  FOR  ANY  PURPOSE  OTHER  THAN  IN  CONNECTION  WITH  A DEFINITELY  RELATED 
GOVERNMENT  PROCUREMENT  OPERATION,  THE  U.  S.  GOVERNMENT  THEREBY  INCURS 
NO  RESPONSIBILITY,  NOR.%NY  OBLIGATION  WHATSOEVER:  AND  THE  FACT  THAT  TH  I 
GOVERNMENT  MAY  HAVE  FORMULATED,  FURNISHED,  OR  IN  ANY  WAY  SUPPLIED  THE 
SAID  DRAWINGS,  SPECIFICATIONS,  OR  OTHER  DATA  IS  NOT  BE  REGARDED  BY 
IMPLICATION  OR  OTHERWISE  AS  IN  ANY  MANNER  LICENSING  < .IE  HOLDER  OR  ANY  CTflER 
PERSON  OR  CORPORATION  OR  CONVEYING  ANY  .tIGHTS  OR  PERMISSION  TO  MANUFACTURE 
USE  OR  SELL  ANY  PATENTED  INVENTION  THAT  MAY  IN  ANT  WAY  BE  RELATED  THE: :I21TO. 
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